Localization of glycolipids in membranes by in vivo labeling and neutron diffraction.
Evidence is accumulating for the lateral organization of cell membrane lipids and proteins in the context of sorting or intracellular signaling. So far, however, information has been lacking on the details of protein-lipid interactions in such aggregates. Purple membranes are patches made up of lipids and the protein bacteriorhodopsin in the plasma membrane of certain Archaea. Naturally crystalline, they provide a unique opportunity to study the structure of a natural membrane at submolecular resolution by diffraction methods. We present a direct structural determination of the glycolipids with respect to bacteriorhodopsin in these membranes. Deuterium labels incorporated in vivo into the sugar moieties of the major glycolipid were localized by neutron diffraction. The data suggest a role for specific aromatic residue-carbohydrate stacking interactions in the formation of the purple membrane crystalline patches.